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(57)  In this non-contact power supply system that,
by means of atleast a magnetic coupling, supplies power
in a non-contact manner between a power reception coil
(21) provided to a vehicle (2) and a power transmission
coil (11) provided to power supply device (1): the power
supply device (1) is provided with a power supply side
recording means that records information, a power sup-
ply side communication means that communicates with
the vehicle (2), and a power supply side controller that
controls the power output from a power source to the
power transmission coil (11); vehicle identification infor-
mation is recorded to the power supply side recording
means during the power supply or during preparation for
the power supply to the power reception coil (21); and
the power supply side controller cross-checks the vehicle
identification information and vehicle information trans-
mitted from the vehicle when the power supply to the
power reception coil is stopped before the power supply
to the power reception coil is ended normally.

CONTACTLESS ELECTRICITY SUPPLY SYSTEM
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Description
Technological Field

[0001] The presentinvention relates to a non-contact
power supply system.

[0002] Thisapplication claims the right of priority based
on the Japanese Patent Application No. 2013-072261
filed on March 29, 2013, and in the designated states
which accept incorporation of a document by reference,
the contents described in the above-noted application
are incorporated herein by reference and are considered
to be a part of the description of the present application.

Background Art

[0003] A power supply system of an electric vehicle
that supplies power in a non-contact manner from a pow-
er supply device provided on the ground to an electric
vehicle, in which an 8-bit (256 value) random number is
used, and the power supply is performed with a power
value Ptest and a predetermined time Ttest generated
based on this random number while avoiding the prede-
termined power value Ptest and the predetermined time
Ttest becoming the same value, to establish a commu-
nication between a vehicle and a power supply device
by determining whether or not the power that is received
by areception unit of a vehicle is the predetermined pow-
er value Ptest after the predetermined time Ttest has
elapsed, has been disclosed (Patent Document 1).

Prior Art Documents
Patent Documents

[0004] Patent Document 1: International Publication
No. 2012-42902

Disclosure of the Invention
Problems to be Solved by the Invention

[0005] However, since the above-described power
supply system does not give any consideration to cases
in which a power failure occurs on the power supply de-
vice side, there is a problem that when a power failure
occurs, the fact that a power failure has occurred, and
there was a target vehicle that was being supplied power
during the power failure, cannot be properly grasped.
[0006] The problem to be solved by the presentinven-
tion is to provide a non-contact power supply system that
grasps the fact that a power failure has occurred, and
there is a target vehicle that was being supplied power
at the time of the power failure.

Means Used to Solve the Problems

[0007] The present invention solves the problem by
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recording the vehicle identification information, during
the power supply or during the preparation for supplying
power, to the power reception coil, to a power supply side
recording means, and cross-checking the vehicle identi-
fication information and the vehicle information that is
transmitted from the vehicle.

Effect of the Invention

[0008] In the present invention, the fact that a power
failure has occurred can be grasped from the recorded
vehicle identification information, and a target vehicle that
was being supplied power at the time of a power failure
can be grasped from the result of cross-checking the re-
corded vehicle identification information and the informa-
tion that is transmitted from the vehicle.

Brief Description of the Drawings
[0009]

[FIG. 1] Block view of a non-contact power supply
system according to an embodiment of the present
invention.

[FIG. 2] Flow chart illustrating the control procedure
of the controller on the power supply device side in
FIG. 1.

[FIG. 3] Flow chart illustrating the control procedure
of the controller on the power supply device side in
FIG. 1.

[FIG. 4] Flow chart illustrating the control procedure
of the controller on the vehicle side in FIG. 1.

[FIG. 5] Flow chart illustrating the control procedure
of the controller on the vehicle side in FIG. 1.

Preferred Embodiments of the Invention

[0010] Embodiments of the present invention will be
explained below based on the drawings.

«Embodiment 1»

[0011] FIG. 1 is a block view of a non-contact power
supply system according to an embodiment of the
presentinvention. The non-contact power supply system
of the present embodiment supplies power in a non-con-
tact manner from a power transmission coil of a power
supply device provided on the ground side to a power
reception coil on the vehicle side, by means of at least a
magnetic coupling. The system then charges a battery
of the vehicle by the power that is received by the power
reception coil.

[0012] Non-contact power supply systems are provid-
ed to parking facilities such as parking spaces of homes
and shared facilities such as the parking space along a
highway. A non-contact power supply system comprises
avehicle 2 and a power supply device 1. The power sup-
ply device 1 is provided to a parking space for parking a
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vehicle 2, and is a ground side unit that supplies power
by the non-contact power supply between the coils, when
the vehicle 2 is parked in a predetermined parking posi-
tion. The vehicle 2 is a vehicle 2 that is capable of charg-
ing a battery 22 that is provided in the vehicle by an ex-
ternal power source, such as an electric vehicle or a plug-
in hybrid vehicle.

[0013] The configuration of the power supply device 1
and the vehicle 2, which configure the non-contact power
supply system, will be described below. In the present
embodiment, a description will be given of an electric
vehicle as the vehicle 2. In FIG. 1, the dotted arrows
represent respective signal lines between controllers 10
and 20, and the configuration in the power supply device
1 and the configuration in the vehicle 2, and the thick
lines represent the power lines upon charging a battery
22 with the power of an AC power source 3.

[0014] The power supply device 1 comprises a con-
troller 10, a power transmission coil 11, a power unit 12,
a memory 13, a wireless communication unit 14, and a
display unit 15.

[0015] The controller 10 is a main controller for con-
trolling the entire power supply device 1.

[0016] The power transmission coil 11 is a parallel cir-
cular shaped coil for supplying the power in a non-contact
manner to a power reception coil 21, which is provided
on the vehicle 2 side, and is provided in a parking space
in which is provided a power supply device 1.

[0017] The power unit 12 is a circuit for converting the
AC power that is transmitted from an AC power source
3toahighfrequency AC power and transmitting the same
to the power transmission coil 11, comprising a rectifier,
a power factor correction circuit (PFC (Power Factor Cor-
rection) circuit), an inverter, and a sensor for detecting
the output value to the power transmission coil 11. The
power unit 12 outputs the desired power to the power
transmission coil 11 by having a switching element pro-
vided to the inverter PWM-controlled by the controller 10.
[0018] The memory 13 is a recording medium (a non-
volatile memory) for recording the identification informa-
tion (ID) that is provided to each power supply device 1
in advance, and the information that is transmitted from
the vehicle 2 side. The wireless communication unit 14
is a transceiver that performs bidirectional communica-
tion with a wireless communication unit 24 that is provid-
ed on the vehicle 2 side. A frequency that is different from
the frequency that is used in vehicle peripherals, such
as the intelligence keys, is set as the communication fre-
quency between the wireless communication unit 14 and
the wireless communication unit 24 so that the vehicle
peripherals are less susceptible to interference by the
communication even if the communication is performed
between the wireless communication unit 14 and the
wireless communication unit 24. For example, various
wireless LAN systems are used for the communication
between the wireless communication unit 14 and the
wireless communication unit 24. The display unit 15 is a
display device for notifying the state of the power supply
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device 1 to the outside.

[0019] The configuration of the vehicle 2 is described
next. The vehicle 2 comprises a controller 20, a power
reception coil 21, a battery 22, a memory 23, a wireless
communication unit 24, a display unit 25, a relay switch
26, a power reception circuit 27, sensors 28 and 29, and
an activation device 30.

[0020] The controller 20 is not limited to the charging
control when charging the battery 22, and performs var-
ious controls in the EV system of a vehicle.

[0021] The power reception coil 21 is provided on the
bottom surface (chassis), etc., of the vehicle 2 between
the rear wheels. Then, when the vehicle 2 is parked in a
predetermined parking position, the power reception coil
21 is positioned above the power transmission coil 11,
while maintaining the distance from the power transmis-
sion coil 11. The power reception coil 21 is a circular
shaped coil that is parallel to the surface of the parking
space.

[0022] The battery 22 is a secondary battery that out-
puts, via an inverter that is not diagrammed, the power
to a motor (not shown), which is the power source of the
vehicle 2. The battery 22 is configured by connecting a
plurality of secondary batteries such as lithium-ion bat-
teries in series or in parallel. The battery 22 is electrically
connected to the power reception coil 21 via the relay
switch 26 and the power reception circuit 27.

[0023] The memory 23 is a recording medium (a non-
volatile memory) for recording the identification informa-
tion (ID) that is provided to each vehicle 2 in advance,
and the information that is transmitted from the power
supply device 1 side. The wireless communication unit
24 is a transceiver for performing the wireless commu-
nication with the wireless communication unit 14 on the
power supply device 1 side.

[0024] The display unit 25 is provided, for example, to
the instrument panel of the vehicle 2 and displays the
state of the power supply device 1. The display 25 also
displays a guide screen for charging, when charging the
battery 22 with the power supply device 1.

[0025] The relay switch 26 is a switch for switching
between the electric conduction and the interruption be-
tween the battery 22 and the power reception circuit 27.
The relay switch 26 is controlled by the controller 20. The
controller 20 turns the relay switch 26 ON, when charging
the battery 22 with power that is supplied from the power
transmission coil 11 to the power reception coil 21 in a
non-contact manner.

[0026] The power reception circuit 27 is connected be-
tween the power reception coil 21 and the battery 22,
and comprises a circuit for converting the AC power that
is received by the power reception coil 21 to DC power.
The sensor 28 is a voltage sensor for detecting the power
that is received by the power reception coil 21, and is
connected between the power reception coil 21 and the
power reception circuit 27. The detection values of the
sensor 28 are transmitted to the controller 20 and the
activation device 30.
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[0027] The sensor 29 is a sensor for detecting the
charging current or the charging voltage to the battery
22, and is electrically connected to the battery 22. The
controller 20 manages the state of the battery 22 based
on the detection value of the sensor 29, when charging
the battery 22.

[0028] The activation device 30 is a device for activat-
ing the controller 20 based on the detection value of the
sensor 28. A signal line is connected between the acti-
vation device 30 and the controller 20. When power is
supplied from the power transmission coil 11 to the power
reception coil 21, the power reception coil 21 receives
the power, and the sensor 28 detects the voltage that is
applied due to the reception by the power reception coil
21 and transmits the detection value to the activation
device 30. When detecting that the power has been sup-
plied from the power transmission coil 11 to the power
reception coil 21 from the detection value of the sensor
28, the activation device 30 transmits an activation signal
for activating the controller 20 to the controller 20.
[0029] The controller 20 is activated from a sleep state
by receiving the activation signal from the activation de-
vice 30. Meanwhile, after activation, the controller 20
transmits a signal to put the activation device 30 into a
sleep state. The activation device 30 enters a sleep state
by receiving the signal.

[0030] In addition, for example, when the controller 20
transitions to a sleep state after completing the charging
of the battery 22, the controller 20 transmits an activation
signal to the activation device 30.

[0031] The activation device 30 thereby activates the
controller 20 based on the detection value of the sensor
28, when the power transmission coil 11 supplies power
to the power reception coil 21 in a non-contact manner,
when the controller 20 is in a sleep state.

[0032] The control of the non-contact power supply
system will be described next.

[0033] When the vehicle 2 is parked in a parking space
provided with the power supply device 1, the power re-
ception coil 21 faces the power transmission coil 11.
When the positional displacement between the power
reception coil 21 and the power transmission coil 11 is
large, the efficiency of the non-contact power supply
drops. Accordingly, the controller 10 detects the relative
position of the power reception coil 21 with respect to the
power transmission coil 11 with a sensor such as a cam-
era (not shown), and displays an indication urging to re-
park on the display unit 15, when the positional displace-
ment between the power reception coil 21 and the power
transmission coil 11 is outside of an allowable range.
[0034] When the positional displacement between the
power reception coil 21 and the power transmission coil
11 is within the allowable range, the controller 10 trans-
mits a signal indicating that accessing the non-contact
power supply is possible with the wireless communica-
tion unit 14.

[0035] Next,the controllers 10 and 20 perform a control
to establish a paired communication between the power

10

15

20

25

30

35

40

45

50

55

supply device 1 and the vehicle 2. As a feature of the
wireless communication, when transmitting a signal with
the wireless communication unit 24 on the vehicle 2 side,
a plurality of wireless communication units 14 positioned
within the communication range of the wireless commu-
nication unit 24 receive the signal. The wireless commu-
nication unit 24 of the vehicle 2 can also receive a signal
from the wireless communication unit 14 of the power
supply device 1, and can also receive a signal from a
wireless communication unit 14 of another power supply
device 1 other than this power supply device 1. Conse-
quently, even if the vehicle 2 is parked in a parking space
to which a power supply device 1 is provided, the power
supply device 1 cannot grasp which vehicle has parked,
and the vehicle 2 cannot grasp to which parking space
of which power supply device 1 the vehicle has parked,
by wireless communication alone. Accordingly, the con-
trollers 10 and 20 perform a control (hereinafter referred
to as the coupling control) to establish a paired commu-
nication (coupling) before charging the battery 22 (in oth-
er words, while preparing for the charging of the battery
22), in order to specify the transmission source or the
reception destination. This coupling will then be estab-
lished at the preparation stage of the charging of the bat-
tery 22, in other words, the power supply preparation
stage for charging the battery 22.

[0036] The coupling controlis performed, for example,
by utilizing the non-contact power supply between the
power transmission coil 11 and the power reception coil
21. The power supply device side controller 10 controls
the power unit 12 and outputs the power along a prede-
termined power pattern from the power transmission coil
11 to the power reception coil 21. A power pattern is set
in advance by changing the duty, or, the frequency of the
power that is intermittently outputted from the power
transmission coil. The power supply device side and the
vehicle side controllers 10 and 20 have common power
patterns. Wireless communication may be used in order
to share power patterns between the controllers 10 and
20.

[0037] Then, the vehicle side controller 20 measures
the power pattern based on the power that is received
by the power reception coil 21. If the measured power
pattern and a pattern possessed in advance match, the
controller 20 determines that a coupling has been estab-
lished. The controller 20 then transmits a signal indicating
that a coupling has been established to the controller 10
on the power supply device side.

[0038] Coupling can thereby be established between
the power supply device 1 and the vehicle. The coupling
control may be a method other than the above, and a
non-contact power supply between the power transmis-
sion coil 11 and the power reception coil 21 is not nec-
essarily used.

[0039] Then, when a coupling has been established,
the power supply device side controller 10 records the
identification information of the vehicle 2 in the memory
13. The vehicle side controller 20 records the identifica-
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tion information of the power supply device 1in the mem-
ory 23.

[0040] When an operation for charging the battery 22
is performed by the user, the controller 20 transmits a
signal that requests the power supply to the power supply
device side controller 10. The controller 10 controls the
power unit 12 to start the non-contact power supply,
based on the signal. If a timer setting for charging has
been set, the controller 20 may transmit a signal request-
ing the power supply when the time reaches the time set
in the timer.

[0041] The controller 20 converts the power that is
transmitted from the power transmission coil 11 to the
power reception coil 21 to a power that is suitable for
charging the battery 22 and outputs the same to the bat-
tery 22, by turning the relay switch 26 ON and controlling
the power reception circuit 27. The battery 22 is thereby
charged by the non-contact power supply system.
[0042] The identification information recorded in each
memory 13 and 23 is in a state of being recorded in each
memory 13 and 23 even during the power supply from
the power transmission coil 11 to the power reception
coil 21, in other words, during the charging of the battery
22. When performing the wireless communication be-
tween the controller 10 and the controller 20, the trans-
mission and the reception of signals are performed using
the identification information of the power supply device
1 and the identification information of the vehicle 2, which
are stored in each memory 13 and 23.

[0043] Additionally, the controller 20 manages the
state of the battery 22 during the charging of the battery
22, by detecting the state of the battery 22 with a sensor
29. Then, the controller 20 controls the power reception
circuit 27 in accordance with the state of the battery, and
adjusts the charging power to the battery 22. When
changing the power that is transmitted from the power
transmission coil 11, the controller 20 transmits a signal
indicating the required power from the power transmis-
sion coil 11 to the power reception coil 21, or the state
of the battery 22, to the power supply device 1 with the
wireless communication unit 24.

[0044] Then, the controller 10 adjusts the power that
is transmitted from the power transmission coil 11 by con-
trolling the power unit 12 based on the information indi-
cating the required power from the vehicle side or the
state of the battery 22, by receiving the signal.

[0045] When the charge state of the battery (State of
Charge) reaches a target SOC, the controller 20 trans-
mits a signal indicating a request to stop the non-contact
power supply to the power supply device 1, in order to
stop the charging of the battery 22. The controller 10
stops the operation of the power unit 12 and stops the
power supply by the non-contact power supply system,
by receiving a stop request signal from the vehicle 2.
[0046] Additionally, when stopping the charging of the
battery 22 in mid-course, the controller 20 transmits a
signal indicating a request to stop the non-contact power
supply to the power supply device 1, based on, for ex-
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ample, an operation by the user or the like. In the same
way, the controller 10 stops the power supply by the non-
contact power supply system based on a stop request
signal.

[0047] The operation of the charging control by the
non-contact power supply system can be performed on
the power supply device 1 side as well. For example,
when a stop switch (not shown) provided on the power
supply device 1 side is turned ON by the user, the con-
troller 10 stops the operation of the power unit 12 and
stops the power supply from the power supply device 1.
In addition, the controller 10 transmits, to the vehicle side,
a stop signal indicating to stop the power supply. The
controller 20 controls the power reception circuit 27 to
stop the supply of power to the battery 22 by receiving
the stop signal. The controllers 10 and 20 thereby cause
the charging of the battery 22 by the non-contact power
supply system to be stopped.

[0048] The control described above is the control of a
case in which the power supply from the power transmis-
sion coil 11 to the power reception coil 21 is performed
normally until the charging of the battery 22 is ended.
The non-contact power supply system of the present em-
bodiment assumes a case in which the power transmis-
sion from the AC power source 3 to the power supply
device 1 is stopped, and comprises a system that is ex-
ecuted upon a power failure. The power failure control
of the non-contact power supply system of the present
embodiment will be described below. A power failure is
not limited to a case in which the supply of the AC power
source 3 itself is down, but also occurs, for example, in
a case in which the connection cable of the power supply
device 1 is disconnected from the AC power source 3,
or, if a household power source is used as the power
source of the power supply device 1, a case in which the
breaker is tripped.

[0049] When the power supply to the power reception
coil is ended normally, the controller 10 erases the iden-
tification information of the vehicle 2 of the power supply
destination from the memory 13. A case in which the
power supply to the power reception coil is ended nor-
mally is a case in which a stop request signal for stopping
the power supply is received from the vehicle 2, or, a
case in which there is a stop operation by the user on
the power supply device side.

[0050] Onthe otherhand, if a power failure occurs dur-
ing the charging of the battery 22 (a state in which a
vehicle that is a target of the power supply is stopped in
a parking space of the power supply device 1) the system
of the controller 10 will go down. Since a charging control
of the battery 22 is being performed prior to the power
failure, the identification information of the vehicle 2 is
already recorded in the memory 13. In the same way,
the identification information of the power supply device
1 is already recorded in the memory 23. Since the mem-
ory 13 is a non-volatile memory, the identification infor-
mation of the vehicle 2 will remain in a state of being
recorded in the memory 13, even if the system of the
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controller 10 goes down due to a power failure. In the
same way, since the memory 23 is a non-volatile mem-
ory, the identification information of the power supply de-
vice 1 remains in a state of being recorded in the memory
23, even if the controller 20 enters a sleep state accom-
panying a system failure of the controller 10 due to a
power failure.

[0051] When the power failure is restored and power
is supplied from the AC power source 3 to the power
supply device 1, the controller 10 reads the data recorded
in the memory 13. If the identification information of the
vehicle 2 is recorded in the memory 13, the controller 10
determines that a power failure has occurred. On the
other hand, if the identification information of the vehicle
2 is not recorded in the memory 13, the controller 10
determines that a power failure has not occurred. That
is, the identification information ofthe vehicle of the power
supply destination that is recorded in the memory 13 in-
dicates that power was being supplied to the vehicle prior
to the power failure (in other words, that the power supply
to the vehicle was stopped due to the power failure), and,
indicates that the vehicle is the target vehicle to which
power was being supplied prior to the power failure.
[0052] If the identification information of the vehicle 2
is recorded in the memory 13, the controller 10 activates
the wireless communication unit 14 to restart communi-
cation.

[0053] If a power failure occurs during the charging of
the battery 22, the communication between the wireless
communication unit 14 and the wireless communication
unit 24 is stopped, and the power supply from the power
transmission coil 11 to the power reception coil 21 is
stopped. Therefore, when detecting that the communi-
cation between the wireless communication unit 14 and
the wireless communication unit 24 has stopped, and
that the power supply from the power transmission coil
11 to the power reception coil 21 has stopped based on
the detection value of the sensor 28, the vehicle side
controller 20 determines that a power failure has oc-
curred on the power supply device 1 side. At the pointin
time of this determination, the relay switch 26 is still ON.
[0054] When determining that a power failure has oc-
curred, the controller 20 switches from the charging con-
trol mode for charging the battery 22 to a power failure
control mode. When switching to the power failure control
mode, the controller 20 transmits a call signal to the pow-
er supply device 1. A call signal is a signal for requesting
a power supply again to the power supply device 1, after
the charging of the battery 22 has been interrupted. That
is, the information of the call signal indicates that the bat-
tery 22 had been charging until prior to the power failure.
In addition, the call signal comprises the identification
information of the vehicle 2. The controller 20 transmits
a call signal at a predetermined cycle, during a predeter-
mined transmission continuation period.

[0055] The controller 20 puts the system in a sleep
state and turns the communication function of the wire-
less communication unit 24 OFF, if the wireless commu-
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nication unit 24 does not receive a response signal from
the power supply device 1 with respect to the call signal
during the transmission continuation period described
above. Additionally, the controller 20 also turns the relay
switch 26 OFF. When entering a sleep mode in the state
of the power failure control mode, the controller 20 does
not erase the identification information of the power sup-
ply device 1 that is recorded in the memory 23.

[0056] On the other hand, when receiving a response
signal from the power supply device 1 before the trans-
mission continuation period has elapsed, the controller
20 determines that the power failure has been restored,
and restarts the charging control of the battery 22 (returns
to the charging control mode).

[0057] A power failure may continue for a long period
of time, while there are power failures that are restored
in a relatively short period (for example, about 2 to 3
minutes). In particular, such brief power failures occur, if
the power supply device 1 is installed in a region in which
the power supply from the AC power source 3 is routinely
unstable. Ifthe wireless communication functionis turned
OFF by putting the system of the controller 20 to a sleep
state at the point in time in which a power failure is de-
termined to have occurred, even though the power failure
is only for a short period of time, and, within a short time,
the system, including the wireless communication func-
tion is activated again, and the power consumption of the
battery 22 is increased. In addition, the power consump-
tion of the battery 22 is increased if the wireless commu-
nication by the wireless communication unit 24 is contin-
ued for a long time exceeding the transmission continu-
ation period.

[0058] Furthermore, if an electromagnetic relay is used
for the relay switch 26, the response operation of the
switch becomes slow. Consequently, even if a command
for switching is inputted to the relay switch 26 in response
to a brief power failure, there is the risk that the actual
operation of the relay switch cannot keep pace.

[0059] Accordingly, in the present embodiment, when
an occurrence of a power failure is determined on the
vehicle side, the system is immediately shut down, and,
without turning the relay switch 6 OFF, a call signal is
transmitted to the power supply device 1 to be put in a
state capable of receiving signals, for a predetermined
period.

[0060] The control of the power supply device side,
which receives the call signal, will be described. When
receiving a call signal from the vehicle 2 with the wireless
communication unit 14, the power supply device side
controller 10 cross-checks the identification information
of the vehicle 2 included in the call signal and the iden-
tification information of the vehicle 2 that is recorded in
the memory 13.

[0061] If a vehicle that was being supplied power until
immediately prior to the occurrence of the power failure
is stopped at the parking space of the power supply de-
vice 1 until recovery from the occurrence of the power
failure, the identification information of the vehicle 2 that
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is included in the call signal and the identification infor-
mation of the vehicle 2 that is recorded in the memory
13 willmatch. Accordingly, if the identification information
match, the controller 10 determines that the vehicle 2,
which is the transmission destination of the call signal,
is the target vehicle to which the power was being sup-
plied at the time of the power failure, and also determines
that a request for a power supply is being made again
by the vehicle. The controller 10 then establishes a wire-
less communication with the vehicle of the transmission
destination, based on the identification information of the
vehicle 2 that is included in the call signal. The controller
10 controls the power unit 12 to restart the non-contact
power supply.

[0062] On the other hand, if a call signal is transmitted
from another vehicle that is stopped at the parking space
of another power supply device 1 nearby, the power sup-
ply device 1 also receives the call signal from the other
vehicle, since a call signal is transmitted by means of a
wireless communication. In this case, the identification
information included in the call signal and the identifica-
tion information of the vehicle 2 recorded in the memory
13 will not match.

[0063] Additionally, the vehicle 2 that is stopped at the
parking space of the power supply device 1 is the vehicle
to which the power was being supplied until immediately
prior to the occurrence of the power failure, but if the
duration of the power failure is longer than the transmis-
sion duration of the call signal, the power supply device
side controller 10 does not receive the call signal.
[0064] Furthermore, if a vehicle that was being sup-
plied power until immediately prior to the occurrence of
the power failure exits the parking space of the power
supply device 1 before the power failure is restored, or,
a vehicle that is different from the vehicle that was being
supplied power until immediately prior to the occurrence
of the power failure is stopped at the parking space, a
call signal is not transmitted from these vehicles.
[0065] When a call signal is not being received, the
controller 10 controls the power unit 12 and supplies an
activation power for activating the system of the controller
20, from the power transmission coil 11 to the power re-
ception coil 21. The activation power can be any size of
which the sensor 28 on the vehicle side can detect the
power of the power reception coil 21.

[0066] When power to the power reception coil 21 is
supplied by the activation power from the power supply
device 1, the vehicle side activation device 30 activates
the controller 20 from a sleep state by detecting a voltage
based on the activation power, with the sensor 28. If the
duration of the power failure is longer than at least the
transmission duration of the call signal, the vehicle side
controller 20is in a sleep state. Even when being restored
from an extended power failure to be in a state in which
a wireless communication by the wireless communica-
tion unit 14 is possible, the power supply device side
controller 10 cannot activate the vehicle side controller
20 by the wireless communication, since the vehicle side
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controller 20 is in a sleep state.

[0067] Accordingly, in the present embodiment, in or-
der to accommodate an extended power failure, activa-
tion power is supplied from the power transmission coil
11 to the power reception coil 21, in a non-contact man-
ner, if a call signal is not being received. Additionally, in
the present embodiment, an activation device 30 for ac-
tivating the controller 20 is provided on the vehicle side.
A controller 20 that enters a sleep state by a power failure
can thereby be activated.

[0068] The vehicle side controller 20 that is activated
by the activation power reads the recorded data of the
memory 23. Then, if the identification information of the
power supply device 1 is recorded in the memory 23, the
controller 20 determines that a power failure has oc-
curred. As described above, if the controller 20 enters a
sleep state in the power failure control mode, the identi-
fication information of the power supply device 1 of the
memory 23 (ofthe supply source) remainsrecorded. That
is, the identification information of the power supply de-
vice 1 of the supply source that is recorded in the memory
23 indicates that the battery 22 was being charged prior
to the power failure (in other words, the charging of the
battery 22 was stopped due to the power failure), and
indicates the power supply device 1, which is the power
supply source from which the power was being received
prior to the power failure.

[0069] Iftheidentification information of the power sup-
ply device 1 is recorded in the memory 23, the controller
20 wirelessly transmits a signal including the power fail-
ure information and the identification information of the
host vehicle. The power failure information indicates that
the battery 22 was being charged prior to the power fail-
ure, and indicates a request for recharging the battery
after the power failure is restored. The identification in-
formation of the power supply device 1, which is recorded
in the memory 23, may be used as the power failure in-
formation.

[0070] Whenreceivingasignalincludingthe power fail-
ure information and the identification information of the
vehicle, the power supply device side controller 10 de-
termines that the charging of the battery 22 of the vehicle
2 of the transmission source was stopped due to a power
failure, from the power failure information. The controller
10 cross-checks in the memory 13 the identification in-
formation of the vehicle 2 that is transmitted with the pow-
er failure information and the identification information of
the vehicle 2. When the identification information match,
the controller 10 determines that the vehicle of the trans-
mission source of the signal is the target vehicle to which
power was being supplied atthe time of the power failure.
[0071] The controller 10 then establishes a wireless
communication with the vehicle 2 of the transmission
source based on the identification information and trans-
mits a signal to the vehicle 2. The controller 10 further
controls the power unit 12 to restart the non-contact pow-
er supply.

[0072] When receiving a response signal with respect
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to the signal including the power failure information from
the power supply device 1, the vehicle side controller 20
determines that the power supply device 1 has been re-
stored from the power failure, and restarts the charging
control of the battery 22. Then, after the charging is end-
ed, the controller 20 erases the power failure information
and the identification information of the power supply de-
vice 1 that is recorded in the memory 23.

[0073] In addition, the power supply device side con-
troller 10 ends the non-contact power supply by receiving
a stop request or the like from the vehicle side. The con-
troller 10 also erases the identification information of the
vehicle 2 that is recorded in the memory 13.

[0074] The control procedure of the power supply de-
vice side controller 10 after being restored from a power
failure will be described next, using FIG. 2 and FIG. 3.
FIG. 2 and FIG. 3 describe the control of the controller
10 after being restored from a power failure.

[0075] The power source of the power supply device
1 is restored with the ending of the power failure, in step
S1.The controller 10 reads the recorded data in the mem-
ory 13instep S2, and the controller 10 determines wheth-
er or not the identification information (ID) of the vehicle
2 is recorded in the memory 13, in step S3. If the identi-
fication information of the vehicle 2 is not recorded in the
memory 13, the controller 10 determines that power was
not being supplied to the vehicle 2 at the time of the oc-
currence of the power failure, enters a sleep mode (step
S11), and ends the control.

[0076] On the other hand, if the identification informa-
tion of the vehicle 2 is recorded in the memory 13, the
controller 10 activates the communication function of the
wireless communication unit 14 and restarts the wireless
communication, in step S4. The controller 10 determines
whether or not a call signal has been received from the
vehicle 2, in step S5.

[0077] If a call signal has been received, the controller
10 compares the identification information of the vehicle
2 that is included in the call signal, and the identification
information of the vehicle 2 in the memory 13, in step S6.
If the identification information match, the controller 10
determines that the target vehicle 2 that transmitted the
call signal is a vehicle to which power was being supplied
until the occurrence of the power failure, and establishes
a one-to-one communication with the target vehicle 2 us-
ing the identification information, in step S7. In this case,
the specified target vehicle 2 corresponds to the vehicle
2 to which power was being supplied prior to the power
failure, when a brief power failure occurs.

[0078] The controller 10 controls the power unit 12 to
start the power supply, in step S8. The controller 10 de-
termines whether or not the power supply has been
stopped, in step S9. When ending the power supply, the
controller 10 erases the identification information of the
vehicle 2 that has been recorded in the memory and ends
the control of the present embodiment, in step S10.
[0079] Returning to step S5, if a call signal has not
been received, the step proceeds to step S12 illustrated
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in FIG. 3. Returning to step S6, if the identification infor-
mation of the vehicle 2 included in the call signal and the
identification information of the vehicle 2 recorded in the
memory 13 do not match, the step proceeds to step S12
as well.

[0080] The controller 10 controls the power unit 12 and
outputs an activation power for activating the vehicle side
controller 20 from the power transmission coil 11 to the
power reception coil 21, in step S12.

[0081] The controller 10 determines whether or not a
signal including the power failure information and the
identification information of the vehicle 2 has been re-
ceived fromthe vehicle 2, in step S 13. Ifa signal including
the power failure information and the identification infor-
mation has been received, the controller 10 determines
whether or not the received identification information of
the vehicle 2 and the identification information of the ve-
hicle 2 in the memory 13 match, in step S14.

[0082] If the identification information match, the con-
troller 10 determines that the target vehicle 2 that trans-
mitted the signal, including the power failure information,
is a vehicle to which power was being supplied until the
occurrence of the power failure, and establishes a one-
to-one communication with the target vehicle 2 using the
identification information, in step S15. In this case, the
specified target vehicle 2 corresponds to the vehicle 2 to
which power was being supplied prior to the power failure,
when a long-term power failure occurs.

[0083] The controller 10 controls the power unit 12 to
start the power supply, in step S17. The controller 10
determines whether or the power supply has been
stopped, in step S18. When ending the power supply,
the controller 10 erases the identification information of
the vehicle 2 that has been recorded in the memory 13
and ends the control of the present embodiment, in step
S10.

[0084] Returning to step S 13, if a signal including the
power failure information and the identification informa-
tion of the vehicle 2 has been received, the controller 10
enters a sleep state (step S11) and ends the control, in
step S 19. Returning to step S 14, if the identification
information does not match, the controller 10 enters a
sleep state (step S11).

[0085] The control procedure of the controller 20 is de-
scribed next, using FIG. 4 and FIG. 5. FIG. 4 is a flow
chart illustrating the control procedure of the controller
20 when the charging control is ended normally after
starting the charging of the battery 22, when the charging
is ended due to a poor communication, and when ending
the control due to an occurrence of a power failure.
[0086] The controller 20 turns the relay switch 26 ON
and starts to charge the battery 22 by the non-contact
power supply, in step S21. The controller 20 determines
whether or not the wireless communication function has
been stopped, from the presence/absence of the recep-
tion of signals by the wireless communication unit 24, in
step S22.

[0087] If the communication has been stopped, the
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controller 20 determines whether or not the power supply
from the power transmission coil 11 to the power recep-
tion coil 21 has been stopped, based on the detection
value of the sensor 28, in step S23. If the wireless com-
munication has been stopped and the power supply has
been stopped, the controller 20 determines that a power
failure has occurred on the power supply device 1 side,
and switches to the power failure control mode, in step
S24.

[0088] The controller 20 transmits a call signal, in step
S25. The controller 20 determines whether or not com-
munication has been restored with the power supply de-
vice 1, from the presence/absence of a reception of a
response signal, in step S26, with respect to the call sig-
nal.

[0089] If communication has not been restored, the
controller 20 determines whether or not a transmission
duration has elapsed since the call signal was first trans-
mitted. If the transmission duration has not elapsed, the
step returns to step S25.

[0090] If the transmission duration has elapsed, the
controller 20 turns the relay switch 26 OFF, in step S28.
The controller 10 enters a sleep state in step S29.
[0091] Returning to step S26, if communication has
been restored, the controller 20 controls the power re-
ception circuit 27 and restarts the charging, in step S30.
The controller 20 measures the SOC of the battery 22
based on the detection value of the sensor 29, when
charging the battery 22, in step S31. The controller 20
transmits the required power corresponding to the state
of the battery 22 to the power supply device 1 by wireless
communication, in step S32.

[0092] The controller 20 determines whether or not the
SOC of the battery 22 has reached the target SOC, in
step S33. If the SOC has not reached the target SOC,
the step returns to step S31. On the other hand, if the
SOC has reached the target SOC, the controller 20 turns
the relay switch 26 OFF in step S34, and ends the charg-
ing.

[0093] Returning to step S23, if the power supply from
the power transmission coil 11 to the power reception
coil 21 has not been stopped, in other words, if there is
apower supply but the wireless communication has been
stopped, the controller 20 indicates poor communication
on the display unit 25, in step S35. In addition, the con-
troller 20 turns the relay switch 26 OFF and ends the
control of the present embodiment, in step S36.

[0094] The control of the controller 20 when being re-
stored from a long-term power failure will be described
next, using FIG. 5.

[0095] When detecting that power has been supplied
from the power transmission coil 11 to the power recep-
tion coil 21 from the detection value of the sensor 28, the
activation device 30 activates the system of the controller
20, in step S51. The controller 20 reads the recorded
data in the memory 23, in step S52.

[0096] The controller 20 determines whether or not the
identification information (ID) of the power supply device
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1 is recorded in the memory 23, in step S53. If the iden-
tification information of the power supply device 1 is re-
corded in the memory 23, the controller 20 wirelessly
transmits a signal including the power failure information
and the identification information of the host vehicle, in
step S54. On the other hand, if the identification informa-
tion of the power supply device 1 is not recorded in the
memory 23, the controller 20 wirelessly transmits a signal
including the identification information of the host vehicle,
in step S55.

[0097] The controller 20 determines whether or not
there is a communication from the power supply device
1, from the presence/absence of the reception of a re-
sponse signal, in step S56. If there is a communication,
the controller 20 turns the relay switch 26 ON and starts
to charge the battery 22, in step S57. Since the control
from step S58 to step S61 is the same as from step S31
to step S34, the description thereof will be omitted.
[0098] Afterstep S61,thecontroller 20 erases the pow-
er failure information and the identification information of
the power supply device 1 that is recorded in the memory
23, and ends the control of the present embodiment, in
step S62.

[0099] Returning to step S586, if there is no communi-
cation from the power supply device 1, the controller 20
determines whether or not a predetermined period (for
example 10 seconds) has elapsed, in step S63. If the
predetermined period has not elapsed, the step returns
to step S56. If the predetermined time has elapsed, the
controller 20 enters a sleep state and ends the control of
the present embodiment, in step S64.

[0100] As described above, in the present invention,
the vehicle identification information during the supplying
of power or during the preparation for supplying power
to the power reception coil 21 is recorded to a power
supply side recording means, and the vehicle identifica-
tion information and the transmission information that is
transmitted from the vehicle are cross-checked, if the
power supply is stopped before the power supply to the
power reception coil 21 is ended normally. The fact that
a power failure has occurred can thereby be grasped on
the power supply device side from the information that
is recorded in the memory 13. Additionally, since the ve-
hicle information that is transmitted from the vehicle and
the identification information in the memory 13 are cross-
checked, the vehicle that is the transmission source of
the vehicle information can be grasped as the target ve-
hicle to which power was being supplied at the time of
the power failure.

[0101] Additionally, inthe presentinvention, if the pow-
er supply is stopped before the power supply to the power
reception coil 21 is ended normally, the identification in-
formation of the vehicle has remained in the memory 13;
the controller 10 determines the presence/absence of a
power failure by cross-checking the transmission infor-
mation thatis transmitted from the vehicle and the vehicle
identification information. The fact that a power failure
has occurred can thereby be grasped, and the vehicle
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that is the transmission source of the vehicle information
can be grasped as the target vehicle to which the power
was being supplied at the time of the power failure. Fur-
thermore, since the identification information has re-
mained in the memory 13, the coupling control can be
omitted upon again supplying power.

[0102] Inaddition, inthe present embodiment, the non-
contact power supply from the power transmission coil
11 to the power reception coil 21 is restarted if the iden-
tification information of the vehicle 2 included in the ve-
hicle information and the identification information of the
vehicle 2 recorded in the memory 13 match. The power
can be supplied again to the vehicle 2 to which power
was not supplied due to the power failure.

[0103] Additionally, in the present embodiment, the
identification information of the power supply device 1 is
recorded in the memory 23 during the charging or during
the preparation for the charging, of the battery 22. The
fact that the contact with the non-contact power supply
was ended due to a power failure can thereby be grasped
on the vehicle side, from the information that is recorded
in the memory 23.

[0104] In addition, in the present embodiment, an ac-
tivation device 30 for activating the controller 20 based
on the detection value of the sensor 28, is provided to
the vehicle 2. The vehicle side controller 20 can thereby
be activated by the non-contact power supply from the
power supply device 1, if the vehicle side system enters
a sleep state due to an occurrence of a power failure.
[0105] Inthe presentembodiment, the identification in-
formation of the vehicle 2 is kept in the power supply
device side memory 13 and the identification information
of the power supply device 1 is kept in the vehicle side
memory 23, at the time of the occurrence of a power
failure; however, instead of the identification information,
a flag (information) indicating that the power was being
supplied until the time of the occurrence of a power fail-
ure, may be kept in the memory 13, and a flag (informa-
tion) indicating that a battery 22 was being charged until
the time of the occurrence of the power failure, may be
kept in the memory 23. The fact that the power supply
device 1, which is the transmission source of the flag,
was stopped due to the power failure can thereby be
grasped by receiving a flag thatis recorded in the memory
13 on the vehicle side. In addition, the fact that vehicle
2, which is the transmission source of the flag and which
is stopped in the parking space, is the vehicle in which
the charging was interrupted due to the power failure can
be grasped by receiving a flag that is recorded in the
memory 23 on the power supply device side.

[0106] Upon resuming the non-contact power supply
after being restored from a power failure, the fact that the
power supply (or charge) was interrupted due to the oc-
currence of the power failure is shared between the pow-
er supply device 1 and the vehicle 2, by transmitting and
receiving flags. Then, the power supply device side con-
troller 10 can grasp that a power failure has occurred,
and that the vehicle 2, which is the transmission source
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10

of the flag, is the target vehicle to which power was being
supplied at the time of the power failure, by cross-check-
ing the flag that is recorded in the memory 13 and the
flag that is transmitted from the vehicle. In addition, the
vehicle side controller 20 can grasp that a power failure
has occurred, and that the vehicle 2, which is the trans-
mission source of the flag, is the target vehicle to which
power was being supplied at the time of the power failure,
by cross-checking the flag thatis recorded in the memory
23 and the flag that is transmitted from the power supply
device 1.

[0107] Inthe presentembodiment, the identification in-
formation of the vehicle 2 is recorded in the memory 13
and the identification information of the power supply de-
vice 1 is recorded in the memory 23 at the time of the
establishment of the coupling; however, recording can
also take place after the establishment of coupling. For
example, the controller 20 may record the identification
information in the memory 23 when confirming an oper-
ation to charge the battery 22, and the controller 10 may
record the identification information when receiving a re-
quest signal for starting a power supply based on the
operation. Alternatively, if a timer setting for charging has
been set, the controller 20 may record the identification
information in the memory 23 at the time that is set in the
timer. The controller 10 may record the identification in-
formation when receiving a request signal for a power
supply based on the timer setting.

[0108] The wireless communication unit 14 described
above corresponds to the "power supply side communi-
cation means" of the present invention, the memory 23
corresponds to the "power supply side recording means"
of the present invention, the controller 10 corresponds
to the "power supply side controller" of the present in-
vention, the controller 20 corresponds to the "vehicle side
controller" of the present invention, the sensor 28 corre-
sponds to the "detection means" of the present invention,
and the activation device 30 corresponds to the "activa-
tion means" of the present invention. Furthermore, the
information included in the call signal, or, at least one
piece of information of the power failure information, cor-
responds to the "vehicle information" of the present in-
vention.

Reference Signs List

[0109]

1.. power supply device
2. vehicle

10, 20... controller

11 .. power transmission coil
12 .. power unit

13 ... memory

14 ... wireless communication unit
15,25 ...  display unit

21 ... power reception coil

22 ... battery



19 EP 2 985 853 A1 20

23 .. memory
24 ... wireless communication unit
26 ... relay switch
27 ... power reception circuit
28,29 ... sensors
30 ... activation device
Claims
1. A non-contact power supply system that supplies
power between a power reception coil that is provid-
ed to a vehicle and a power transmission coil that is
provided to a power supply device in a non-contact
manner by means of at least a magnetic coupling,
the power supply device comprising:
apower supply side recording means for record-
ing the vehicle identification information, which
represents the identification information of the
vehicle;
a power supply side communication means for
performing the communication with the vehicle;
and
a power supply side controller for controlling
power that is outputted from a power source to
the power transmission coil,
the vehicle identification information being re-
corded in the power supply side recording
means during the power supply or during prep-
aration for the power supply to the power recep-
tion coil, and
the power supply side controller
cross-checks the vehicle identification informa-
tion and a vehicle information that is transmitted
from the vehicle if the power supply is stopped
before the power supply to the power reception
coil is ended normally.
2. The non-contact power supply system according to
claim 1, wherein
the power supply side controller
restarts the non-contact power supply from the pow-
er transmission coil to the power reception coil, if the
vehicle identification information included in the ve-
hicle information and the vehicle identification infor-
mation that is recorded in the power supply side re-
cording means match.
3. The non-contact power supply system according to

claim 1 or 2, wherein
the vehicle comprises:

avehicle side recording means for recording the
power supply device identification information,
which represents the identification information
of the power supply device;

a vehicle side communication means for per-
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1"

forming the communication with the power sup-
ply device;

a battery charged by the power received from
the power reception coil; and

a vehicle side controller for controlling the charg-
ing of the battery, and

the power supply device identification informa-
tion being recorded in the vehicle side recording
means during charging or during preparation for
charging of the battery.

The non-contact power supply system according to
claim 3, wherein

if the power supply is stopped before the power sup-
ply to the power reception coil is ended normally,
the power supply device identification information is
kept in the vehicle side recording means.

The non-contact power supply system according to
any one of claims 1- 4, wherein
the vehicle comprises:

a battery charged by the power received from
the power reception coil;

a vehicle side controller for controlling the charg-
ing of the battery;

a detection means for detecting power that is
received by the power reception coil; and

an activation means for activating the vehicle
side controller, based on the detection value of
the detection means.

The non-contact power supply system according to
any one of claims 1-5, wherein

the vehicle identification information is kept in the
power supply side recording means if the power sup-
ply is stopped before the power supply to the power
reception coil is ended normally.
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[FIG. 3]
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[FIG. 5]
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